Abstract --Introduction. Black pepper (P. nigrum L.), the major world spice, is a climbing vine of historical, religious and economic importance. Landraces or farmer's cultivars constitute the major component of this tropical vine's diversity. Normal spike formation. Berries of P. nigrum are produced in solitary, unbranched, axillary spikes. The apical bud of the plagiotropic branches transforms into an inflorescence (spike). Spike variant. Mutation in the floral meristem of black pepper could result in inflorescence proliferation. A variant with 100% of proliferating spikes was collected from a farmer's plot, and then propagated by cuttings. The proliferating spikes are of indeterminate growth habit. Benefits. This natural mutant of Piper nigrum resulted in improved socioeconomic status of the farmer through sale of the rooted cuttings at a premium price. The variant can also be used as a donor for improvement of black pepper, besides as a novelty in potted pepper culture. Since berries of varying maturity are produced due to indeterminate growth, and since immature berries are rich in oleoresin, a single harvest will be yielding matured berries, which can be traded as black pepper of commerce, and half-matured berries suited to the value-added industry. Discussion. Mutations in the floral organ identity genes and their effect on altered flower/inflorescence development have been reported in the literature. In the case of spike proliferation, the transformation of the floral primordia in the mutant spike into inflorescence primordia has resulted in the modified spike architecture.
Introduction
Black pepper (Piper nigrum L.), the major world spice, is a climbing vine of historical, religious and economic importance, often referred to as 'King of spices' [1] . Landraces or farmer's cultivars constitute the major component of diversity of this tropical vine.
Normal spike formation
Berries, the black pepper of commerce, are produced in solitary, unbranched, axillary spikes (figure 1). Flowers (50-150) are borne in the axils of ovate, fleshy bracts of the long pendant spikes appearing opposite to the leaves on the plagiotropic branches. The apical bud of the plagiotropic branches transforms into an inflorescence (spike). The inflorescence in its early stages of development has a convex apical meristem, subtended by a leaf and a bract [2] . The inflorescence meristem appears to be terminal so that the growth is sympodial. As the inflorescence grows in length, its apical meristem diminishes. The apical meristem of the inflorescence grows in length before any organs form.
Spike variant
Mutation in the floral meristem of black pepper could result in inflorescence proliferation. A new spike variant with 100% of proliferating spikes (figure 2) was collected from a farmer's plot. This vine, closely resembling the popular black pepper cultivar 'Karimunda', was originally spotted by a farmer in the Idukki district of Kerala, a few years ago. A rooted cutting of the vine procured from his nursery about 3 years ago and conserved at the ex situ gene bank of the Indian Institute of Spices Research, Calicut, India, has now spiked, conforming to its true-to-type nature. The spike length measured about 18 cm (figure 3) with about 150 berries per spike as against 7-10 cm length and about 30-70 berries in the normal spike. The proliferating spikes were of indeterminate growth habit. Some spikes looked like grape bunches (figure 4). Another feature of the spike was persistent and large bracts (figures 3, 5).
Benefits
Though considerable variation in spike length, floral composition, fruit number and size are reported in black pepper [3] , spike proliferation is a very rare phenomenon. It is a rare case of a natural mutation in a horticultural plant, resulting in improved socioeconomic status of a traditional farmer in a It is true that indeterminate growth may be producing berries of varying maturity. However, since the immature (half-mature) berries are rich in oleoresin, this will not be a handicap. A single harvest will be yielding matured berries, which can be traded as black pepper of commerce, and halfmatured berries suited to the value-added industry.
Discussion
Mutations in the floral organ identity genes such as cauliflower (cal), apetala 1 (ap1) and leafy (lfy) and their effect on altered flower/inflorescence development have been reported [4] . lfy or ap1 locus mutations result in partial transformation of flowers into inflorescences. In the case of spike proliferation, the transformation of the floral primordia in the mutant spike into inflorescence primordia has resulted in the modified spike architecture ( figure 6) .
In Arabidopsis, mutations in ap1 loci along with cal mutation result in conversion of the floral meristem into an inflorescence meristem, giving rise to indeterminate flowers in a spiral phyllotaxy, leading to a cauliflower phenotype with an extensive proliferation of meristems at each position. This way, second-or even third-order inflorescence meristems may develop from the firstorder (normal inflorescence) inflorescence meristem [4] .
From the studies on floral development and floral meristem identity genes in Arabidopsis, Antirrhinum majus, cauliflower, maize, rice, etc., it is now known that floral genes are highly conserved in the plant kingdom [5, 6] and the genes determining the inflorescence development in Piper nigrum may be orthologs of the same. 
